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[57) ABSTRACT

Method for preparing N-oxiranemethane N,N,N-trialk-
ylammonium compounds by reacting epichlorhydrin
with a dialkylamine to form a hydroxy compound, cool-
Ing the hydroxy compound, increasing the concentra-
tion of hydroxy ions in the reaction mixture to form a
compound of the formula

RjR;N—CH;—~CH~—CHj;

N/
O

and reacting this latter compound at room temperature
In acetonitrile with a benzyl compound, for example
benzyl bromide.

2 Claims, No Drawings
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'METHOD FOR PREPARING
N-OXIRANEMETHANE
N,N,N-TRIALKYLAMMONIUM COMPOUNDS

This application is a division of Ser. No. 493,560 filed
Apr. 11, 1983.

FIELD OF THE INVENTION

The present invention relates to salts of new deriva-
tives of N-oxiranemethane N,N,N-trialkylammonium,
their preparation method, their use in treatment of
polyhydroxylated and polyaminated polymers so as
impart to the polymers permanent bacteriostatic and/or
fungistatic properties, and to the products thus treated.

More precisely, the compounds are used in the finish-
ing of textile articles such as woven and knitted fabrics,
nonwovens, cellulose based materials, for example in
the form of cotton, viscose, rayon, polynosic, lin en, jute
or ramie, or synthetic polymer based materials such as
polyamides 6, 6/6, 11, aramides or cellulose acetates.

BACKGROUND OF THE INVENTION

For textile articles, such finished products could be
obtained hitherto only temporarily by adjunction of
cationic products, more or less substantive or direct at
the moment of using the last rinsing bath.

Such a technique can lead to three major disadvan-
tages: |

the necessity of renewing the antimicrobial treatment

at each washing,

a risk of insufficient penetration,

potential risks of intolerance and allergy for certain

subjects. |

It 1s well known that the textile materials form a
favourable medium for the development of microorgan-
isms due to their porous and discontinuous structure.
Textile fibres are in a fairly large proportion part of the
modern environment: clothing, beddings, bathroom
hinen, hangings, lining of footwear, etc... It is for this
- reason that researches have been carried out in order to
impart to such articles permanent bacteriostatic and/or
fungistatic properties, withstanding successive washing
and sterilizing operations.

The method more currently used for avoiding the
undesirable development of microorganisms in textile
materials consists in carrying out a disinfection by the
standard or dry cleaning method. It is known that wash-
ing with cold water alone is inefficient for destroying
the noxious germs and that disinfecting baths are advo-
cated even after boiling. Moreover, it proves that a
frequent washing is not always possible in many cases,
notably when it concerns articles used by military ser-
vices in the field, personnel living in confined spaces
such as hospitals, day-nurseries or hotels, or persons
travelling extensively and for long periods. On the
other hand, some textile articles such as blankets, tapes-
tries, and curtains are irregularly and even never
cleaned. Studies have demonstrated that such articles
can accumulate a large quantity of germs, which are
morbific and generators of unpleasant smells. Other
works have demonstrated that noxious bacteria migrate
easily from contaminated articles onto others, during
washing. The control of the bacterial development is of
primary importance, not only with a prophylactic pur-
pose but also for preventing the emergence of unpleas-
ant smells.
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2
SUMMARY OF THE INVENTION

The object of the present invention is to remedy such
disadvantages and it relates, to this effect, to new salts
derived from N-oxiranemethane N,N,N-trialkylam-
monium, of the general formula:

Rj; R (I
|
CH;—N®—CH,—CH—CHb. % X"E
| N /
R4 R» O
where

Ry 1s an alkyl group having 1 or 2 carbon atoms,
R 1s a linear alkyl group having 1 or 2, or from 12 to
16, carbon atoms,

R3and R4 are each a chlorine or hydrogen atom, and

X7Sijs an anion, where

n i1s the X anion valence,
methods for preparing such compounds, as well as a
method for treating different textile materials by using
the new compounds in order to impart to them perma-
nent bacteriostatic and/or fungistatic properties, with-
standing successive washing and sterilizing operations.

DETAILED DESCRIPTION OF THE
INVENTION

The method for the trement of textile materials by
using the compounds hereabove defined is character-
ized in that the material to be treated is impregnated
with a solution of one or several of the compounds, ina
base such as soda, potash, sodium carbonate, sodium
sodium trichloroacetate; the material treated is spin
dried, and then stored protected from air for at least
three hours.

According to an alternative embodiment of the
method, the storage protected from air is replaced by a
drying operation by any appropriate means, followed
by a period where the material is kept at a temperature
higher than 80° C. |

The main interest of the treatment which is described
In more detail hereafter resides in the permanency of the
treatment by creating a covalent bond between the
polymer and the salts of the derivatives of N-
oxtranemethane N,N,N-trialkylammonium.

The second advantage deriving from the first is the
harmlessness of the treatment due to the absence of
salting-out during the life-time of the articie.

The preparation method of the compound according
to the invention is carried out in two stages. In a first
stage, the epichlorohydrin is reacted with a dialkyla-
mine

R1R2NH + CHz——CH=—CH;Cl—>>
AN o /

Ri1RaN—CH;—CH—CH,Cl

|
OH

at a temperature from 30° to 35° C. in an aqueous me-
dium. After cooling down to a temperature between 5°
and 15° C,, the concentration of OH —ions is increased:



4,582,917

3

. (I
RjR;N—CH;—CH~CHCl + OHO———>

|
OH

R{RyN—CHy—CH——=CH>, + CI© + H)0
\0/

During the second stage, the product obtained at the
end of the first stage is reacted with a compound of the
formula:

R3
X—CH>
R4
R3
R|R;N—CH;—CH——CH; + X—CHj3 —
N/
O R4
R3 Il’il
CH>—N®-—CH;—CH—CH,.X©
I \ /
R4 R» O

The reaction is carried out at room temperature in ace-
tonitrile.

Anion X—can be an organic anion such as benzene-
sulphonate, p-toluenesulphonate, methylsulphonate,
ethylsulphonate, acetate, methylsulphate, ethylsulphate
and benzoate, or a mineral anion such as chloride, bro-
mide, iodide, sulphate, phosphate or hydroxy. Indeed, it
1s well known to substitute, after the compound synthe-
s1s, on anion for another, in acetone as solvent.

As regards known preparation methods, reference is
made to the following articles:

H. GILMAN, J. Amer. Chem. Soc. 68, 1946, p 1291

KUAMURA and KAMEYAMA, Kogyo Kagaku

Z.asshi 67, 4 1964, p 592.

Among the compounds of the invention, the follow-
ing can be cited in particular:

the chloride of N-benzyl N,N-diethyl N-oxiraneme-

thane ammonium

the bromide of N-(2,6-dichlorobenzyl)N-dodecy!

N-methyl-N-oxiranemethane ammonium

the bromide of N-(3,4-dichlorobenzyl)N-octyl N-

methyl-N-oxiranemethane ammonium.

The textile material which is in the form of fibres,
fluff, ribbon, sliver, yarns in a package or hank form,
plyed or twisted yarns, sheet, film, flock, woven and
knitted fabric, paper, or nonwoven, i1s subjected accord-
ing to the invention to a series of treatments:

(a) an impregnation step with a solution of quaternary
ammonium salt of the formula (I), the solution contain-
ing also a catalyst chosen from among the strong bases
such as: NaOH, KOH, L10OH or the quaternary ammo-
nium salt as such in the form of hydroxide, at a concen-
tration between 0.4 and 5% by weight and possibly a
non hydroxylated wetting agent.

Catalysts such as NayCO3;, NaHCO3, CCl3COy—-
Na-+are also usable, especially in the case of a subse-
quent thermosetting,

(b) a squeezing out step so that there is left on the
material only the guantity of salts of the hereabove
formula corresponding to the desired nitrogen content
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4

in the final product of 0.05% to 0.5%, thereby impart-
ing the desired bacteriostatic and fungistatic properties,

(c) a thermosetting step after evaporation, at a tem-
perature of 80°-140° C., which can be advantageously
replaced by a maceration at room temperature and
protected from air for 3 to 48 hours.

The invention will now be described in more detail
with reference to hereafter non limiting examples:

EXAMPLE 1

Preparation of N,N-diethyl N-(epoxy 2,3-propyla-
mine.

To a mixture of 1.44 moles of diethylamine and 6 ml
of water kept at 30°-35° C. is very slowly added, while
being stirred, 1.464 moles of epichlorhydrin (135.4 g).
The reaction i1s completed after 3 hr. (or when there 1s
no more appreciable generation of heat).

The rection mixture 1s then immediately cooled down
to +4° C., then there is added thereto during 20 min.
144 g of soda at 50% (1.8 mole) while vigourously
stirring. The emulsion 1s stirred for 20 extra min. at a
temperature lower than 15° C.

360 ml of iced water are then added. The organic
phase 1s separated and the aqueous phase 1s extracted
with 3 portions of ethyl ether (or CCly). The organic
phases are reunited, dried on MgSQOg4 (or on any other
appropriate means), filtered, concentrated in vacuum,
and finally distilled under argon at a reduced pressure.

The yield of the product is 62%.

IR film: vepoxy=1254-918-835-760 cm—1.

This compound can be stored protected from air
(under argon) and from light at 0° C., without alter-

ation.

EXAMPLE 2

Preparation of N-dodecyl N-methyl N)epoxy 2,3-
propyl)amine.

To a dispersion of 0.105 mole of epichlorhydrin (9.72
g) and 0.01 mole of water kept at 35° C. is very slowly
added 0.1 mole of monomethyldodecylamine (19.94 g).
After a 2 hour reaction, the mixture is cooled down to
+5° C. and 12 g of soda at 50% (0.15 mole) are added
for a period of 20 min. while vigorously stirring, and the
stirring for is continued 40 min. after the end of the
addition. The temperature is kept below 15° C. The
organic phase is separated by decantation, filtered on
Cellite and dried on MgSoa.

The amine is purified by distillation under argon at a
reduced pressure in a column of 8 cm without packing.

The yield of the product 1s 78%.

IR film: vepoxy =1257-930-833-768 cm —1.

The storage of this product is possible for several
months when protected from light, at 0° C. under ar-
gon.

EXAMPLE 3

(a) In example 2, the monomethyldodecylamine 1is
replaced by monomethylduododecylamine for obtain-
ing the corresponding final product.

(b) In example 2, the monomethyldodecylamine 1s
replaced by the monomethylhexadecylamine for obtain-
ing the corresponding final product.

EXAMPLE 4

Alkylation of the tertiary amines obtained according
to examples 1 to 3.
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10 mmoles of epoxylated tertiary amines and 10
mmoles of the chosen benzylic bromide are dissolved in
10 m] of acetonitrile at room temperature and kept for
16-72 hours while being stirred, protected from air.
After this period, 30 ml of anhydrous ether are added in
order to complete, if necessary, the precipitation of gum
obtained. The salts were rapidly spin dried and washed

on a frit with 30 ml of anhydrous ether; the gums were
mixed and washed with 30 ml of anhydrous ether under
argon, then left in a strong vacuum for at least 2 hours
at 35°-40° C.; p<1,33.10—2 mbar.

In the following Table are shown the starting tertiary
amines, the alkylation agents used, the duration of the
reaction, the yields and the epoxy rates. The last expres-
ston means the fraction of molecule which is not hydro-
lyzed in the form of epoxide, as opposed to the hydro-
lyzed form in the form of glycol. (see: Durbetaki 4. J.
Anal Chem 28, 12, 1956, p 2000).

6

R> 1s linear alkyl having 1 or 2, or from 12 to 16,
carbon atoms,
R3 and Ry are each chlorine or hydrogen, and
X"®is an anion, where n is the anion valence, which
5 method comprises:

reacting epichlorhydrin of the formula:

CHy=—CHCH>CI
N\

/

10 O

in an aqueous medium at a temperature of 30°-35C.
with a dialkylamine of the formula:

TAABLE
Alkylation agent
Cl
CH>Br
Tertiary amine Cl
formula II positions of the Duration
Rjand R> Cl (hr.)

R = Ry = CyH; 2.6

Fr 2-5 rr
2.4 LN
3.4 a
3.5 '

without chiorine
2.6
f 2'4 i

R1 = CHj3, Ry = n-CpsH>s

without chlorine N
2.6 '

without chlorine o
2.6

R1 = CH3, R3 = n-Cj4H3g

R; = CHj3, Ry = n-CigH33

to form a hydroxy compound of the formula:
Epoxy
Yieid rate Nature of

(%) (%) product

87 G4

S0 97 crystal-
97 97 lized

92 98 salts

95 97

98 94

97 95 } gums
97 94

undetermined }

M

EXAMPLE §

A raw cotton fabric is subjected to padding at room
temperature by using an aqueous solution containing:

60 g/1 of chloride of N-benzyl N,N-dimethyl N-

oxiranemethane ammonium

5 g/1 of NaOH

3 g/1 of an appropriate wetting agent such as the

cottoclarin OKX of Henkel.

The fabric is then squeezed out so as to Ieave on the
material 80% of its weight in solution. After drying at
100° C., the fabric is subjected to a thermosetting opera-
tion for 2 min. at 140° C. After rinsing with cold water
the material can be bleached preferably with chlorite,
- then dried.

Such a fabric exhibits a real and permanent bacterio-
static activity as regards staphylococcus, streptococcus
OI PREUMOCOCCUS MICrO0rganisms.

We claim:

1. A method for ﬁreparing a compound of the for-
mula:

(1)

R3 li*ll
CHy—N®=—CH,~—CH——CHp>. 71— XnS
I N\ /
R4 R> O
where

R 1s alkyl having 1 or 2 carbon atoms,

40 R;sz&——CHz-—(':H—Cchl

OH

where R; and R, have the meanings given above,
cooling said hydroxy compound down to a tempera-
ture between 5° and 15° C.,
Increasing the concentration of OHSions in the resul-

tant reaction mixture to form a compound of the for-
mula (II):

45

50

y (1)
RiRoN—CH;—CH—CH),,

N\ 7/
o

and reacting the compound of formula (II) at room

» temperature in acetonitrile with a compound of the

formula:
R3
60 X—CH>,
R4
where X, R3 and R4 have the meanings given
65 above, to form the compound of formula (D).

2. The method according to claim 1, wherein X is an

acetate, benzoate, chloride, bromide, iodide, phosphate

or hydroxy radical.
| . TS S 2 T
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